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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress generation 
of interference fringes without decrease in brightness 
on a light exiting surface side and increase in a 
production cost by specifying pitches of pitch unit 
lenses arrayed linearly or two-dimensionally. 
SOLUTION: A lens film 10 forms a lens surface 16 by 
arranging many unit lenses 14 of a triangle pole form 
on one surface (upper surface) of a transparent 
substrate sheet 12 so that their ridge lines 14A 
become in parallel with and adjacent to each other in 
a linear direction. The pitch (lens pitch) p of the unit 
lenses 14 in the arrayed direction exceeds 1 jim and 
does not exceed 23 jxm. When this lens film 10 is 
superimposed on a second lens film with a 

configuration similar to the lens film 10 and an arbitrary lens pitch, interference pitches are 
not observed. Further, the lens film 10 and the second lens film are arranged so that their 
ridge lines 14A of the unit lenses 14 are orthogonal to each other in a plan view. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lens film characterized by having exceeded 1 micrometer on one front face of a 
transparence base material sheet, and setting said pitch to 23 micrometers or less on it in the lens 
film which arranges and comes to form two or more unit lenses in a predetermined pitch in- 
dimensional [ 1 ] or the two-dimensional direction. 

[Claim 2] Surface light source equipment which comes to have the light source which carries out 
outgoing radiation of the light source light from a light emission side, and the lens film according to 
claim 1 arranged in said light emission side of this light source. 

[Claim 3] Surface light source equipment characterized by having arranged the 2nd lens film 
between said lens films and said light emission sides in claim 2. 

[Claim 4] It is surface light source equipment with which a unit lens [ in / on claim 3 and / said lens 
film and the 2nd lens film ] is characterized by having been arranged so that a mutual ridgeline may 
be made into the triangle pole configuration by which it has been arranged in parallel and the 
ridgeline of said unit lens in said lens film and the 2nd lens film may cross by plane view. 
[Claim 5] The liquid crystal display which comes to have claims 2 and 3 or the surface light source 
equipment of 4, and the liquid crystal panel arranged in the light exiting surface of this surface light 
source equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the back light surface light source used in case the 
liquid crystal panel of the liquid crystal display of a transparency mold is illuminated from a tooth 
back, and relates to a suitable lens film and the surface light source equipment using this lens film, 
and a liquid crystal display. 
[0002] 

[Description of the Prior Art] In the liquid crystal display in recent years, while thin lightweight- 
ization is naturally required also for the surface light source equipment for illuminating this liquid 
crystal display from a tooth back according to the need for low-power-izing, a thin shape, and 
lightweight-izing, low-power-ization by the light source is attained for low-power-izing, using the 
light from the light source effectively. 

[0003] Based on such a request, there is a thing it was made to condense the light from the surface 
light source in the specific direction (in the cases of many the direction of a normal of a light exiting 
surface) so that it may be indicated by JP,60-70601,A, JP,2-84618,A, JP,3-69184,U, JP,7-191319,A, 
etc. 

[0004] As surface light source equipment used for a transparency mold liquid crystal display etc., 
there are an edge light mold and direct female mold. 

[0005] Edge light mold face light equipment usually carries out incidence of the light source light 
from the 1 side-edge side of tabular transparent materials, such as transparent acrylic resin, draws the 
light from the light exiting surface which is one front face of this transparent material, and is made to 
carry out outgoing radiation of the light to tooth backs, such as a liquid crystal panel, from here. 
[0006] In this case, in order to raise efficiency for light utilization, a light reflex plate or the light 
reflex film is prepared in the light exiting surface of said transparent material, and the field of the 
opposite side. 

[0007] Moreover, the surface light source equipment of direct female mold has the light source just 
under a liquid crystal panel, and light source light is usually directly used for it. 
[0008] In the surface light source equipment of the above edge light molds or direct female mold, in 
order to make it concentrate and act in the specific direction as Idemitsu of the light from the surface 
light source like the above-mentioned, some which have arranged the lens film which arranged two 
or more unit prism or unit lenses one-dimension-wise or two-dimensional are in the front-face side 
of a transparence base material sheet. 

[0009] As a use gestalt of this lens film, the combination of the set direction and two or more lens 
films to the light source side of the side (lens side) in which unit prism or a unit lens was formed etc. 
is proposed variously. 
[0010] 

[Problem(s) to be Solved by the Invention] When other lens films are combined for the above lens 
films, For example, the lens film which has arranged the unit lens of a triangle pole configuration so 
that each ridgeline may become parallel is made into a two-sheet pile. When the repeat pattern of the 
light and darkness by the light from the surface light source was observed when it has arranged so 
that the ridgeline in a mutual unit lens may intersect perpendicularly, and this used for a liquid 
crystal display, there was a trouble of disturbing the image formed from each pixel. 
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[001 1] On the other hand, the measures of performing interference fringe prevention processing of 
concavo-convex processing, mat processing, etc. to the rear face of an upper lens film conventionally 
were taken. 

[0012] However, such interference fringe prevention processing has the trouble that a manufacturing 
cost will increase while the function of lens film original to condense the light from the surface light 
source in the specific direction of a normal, for example, the direction of a light exiting surface, and 
to raise brightness falls. 

[0013] This invention aims at offering the lens film, the surface light source equipment, and the 
liquid crystal display which enabled it to control generating of an interference fringe, without being 
made in view of the above-mentioned conventional trouble, and being accompanied by the 
brightness fall by the side of a light exiting surface, and increase of a manufacturing cost. 
[0014] 

[Means for Solving the Problem] Even if this invention does not give interference fringe preventive 
measures, such as mat processing, to the rear face of an upper lens film by making the pitch of the 
unit lens in a lens film into the fixed range, it is based on the knowledge of this invention person that 
generating of an interference fringe can be controlled. 

[0015] This invention attains the above-mentioned purpose by having exceeded 1 micrometer on one 
front face of a transparence base material sheet, and having set said pitch to 23 micrometers or less 
on it like claim 1, in the lens film which arranges and comes to form two or more unit lenses in a 
predetermined pitch in-dimensional [ 1 ] or the two-dimensional direction. 
[0016] Moreover, the surface light source equipment which comes to have the above lens films 
arranged like claim 2 in said light emission side of the light source which carries out outgoing 
radiation of the light source light from a light emission side, and this light source attains the above- 
mentioned purpose. 

[0017] As the above-mentioned surface light source equipment arranges the 2nd lens film between 
said lens films and said light emission sides, it may constitute it in it. 

[0018] Furthermore, you may arrange so that the unit lens in said lens film and the 2nd lens film may 
be made into the triangle pole configuration by which the mutual ridgeline has been arranged in 
parallel and the ridgeline of said unit lens in said lens film and the 2nd lens film may cross by plane 
view. 

[0019] Moreover, this invention attains the above-mentioned purpose with the liquid crystal display 
which comes to have the above surface light source equipments and the liquid crystal panel arranged 
in the light exiting surface of this surface light source equipment like claim 5. 
[0020] 

[Embodiment of the Invention] The example of the gestalt of operation of this invention is explained 
to a detail with reference to a drawing below. 

[0021] As shown in drawing 1 , the lens film 10 concerning this invention To one field (it sets to 
drawing 1 R> 1, and is a top face) of the transparence base material sheet 12, the unit lens 14 of a 
triangle pole configuration It adjoins so that the ridgeline 14A may become parallel, and a large 
number are arranged in the direction of a single dimension, the lens side 16 is formed, and the pitch 
(lens pitch) p of the array direction of said unit lens 14 exceeds 1 micrometer, and sets it to 23 
micrometers or less. 

[0022] An interference fringe was not observed when the pitch of the unit lens 24 of the same 
configuration as the lens film 10 put the above lens films 10 on the 2nd lens film 20 bottom of 
arbitration, as shown in drawing 2 (A), (B), or (C). 

[0023] It is because having made the lens pitch of said unit lens 14 into the numeric value exceeding 
1 micrometer will approach the wavelength of surface light source light (light) if a lens pitch is set to 
1 micrometer or less, and it acts as a diffraction grating, and could be 23 micrometers or less because 
it checked by experiment. 

[0024] In addition, the lens film 10 and the 2nd lens film 20 are arranged so that the ridgelines 14A 
and 24 A in the unit lenses 14 and 24 may intersect perpendicularly by plane view. 
[0025] moreover — drawing 2 (A) — the lens film 10 ~ the lens side 16 — facing up and the 2nd lens 
film 20 — the lens side 26 — facing down and drawing 2 (B) the lens film 10 and the 2nd lens film 
20 — the lens sides 16 and 26 — both — in facing down and drawing 2 (C), facing down and the 2nd 
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lens film 20 are arranged, respectively so that, as for the lens film 10, the lens side 26 may serve as 
[ the lens side 16 ] facing up. 

[0026] When the lens film 10 was put on the 2nd lens film 20 bottom (i.e., when the 2nd lens film 20 
has been arranged to the light exiting surface side), the lens pitch in the unit lens 24 of this 2nd lens 
film 20 exceeded 1 micrometer as mentioned above, and the interference fringe was observed unless 
it was 23 micrometers or less. 

[0027] That is, it became clear that the lens film 1 0 must be arranged to a light exiting surface side 
when it is made into a two-sheet pile. 

[0028] Even when it uses in piles with translucency sheets, such as a lens film like other throats, or a 
light guide plate, even if the lens film 10 of above-mentioned drawing 1 does not perform 
interference fringe prevention processing of concave convexity, mat processing, etc. to the rear face 
of this lens film, it can prevent or reduce generating of the interference fringe by piling up two or 
more sheets. 

[0029] The lens film 10 equipped with the unit lens 14 of the above lens pitches Since this lens pitch 
is small as compared with the former, the unit lens 14 like drawing 1 R> 1 In the case of a triangle 
pole configuration The protrusion height from the transparence base material sheet 12 becomes 
small, the metal mold creation for forming the unit lens 14 and the shaping of the unit lens 14 itself 
become easy, and there is an advantage that the amount of resin for forming the unit lens 14 can be 
reduced further. 

[0030] Although especially formation of the lens film equipped with the unit lens with which the 
vertical angle of a ridgeline 14A part turns into an acute angle was difficult the former, it became 
very easy in this invention. 

[0031] Although the lens side 16 arranges the unit lens 14 of two or more triangle pole 
configurations in parallel and is constituted in the above-mentioned lens film 10 Lens film 10A 
which prepared unit lens 15A of the semicircle column configuration which this invention is not 
limited to this and shown in drawing 3 (A), Lens film 10B in which the cross section shown in 
drawing 3 (B) prepared unit lens 15B of the letter of a sign curve, Like lens film 10D which prepared 
unit lens 15D which made circular the tip of the parabolic edge section of drawing 3 (C) as the cross 
section shown in drawing 3 (C) was shown in lens film 10C and drawing 3 (D) which prepared unit 
lens 15C of trapezoidal shape A column-like unit lens may be adjacently arranged so that the axis 
may become parallel to the direction of one dimension. 

[0032] Moreover, the cross section of a unit lens is not limited a hemicycle or in the shape of a sign 
curve, and is good also as polygons other than car OIDO, a Rankine's oval, a cycloid, a phosphorus 
volute straight line, and a triangle. 

[0033] Furthermore, as shown in drawing 4 (A), it is good also as lens film 10E equipped with the 
so-called eye lens of the fly which comes to arrange unit lens 1 5E from which semi-sphere- like each 
projected independently in the two-dimensional direction etc. Moreover, as shown in lens film 10F 
and drawing 4 (C) equipped with unit lens 15F of 4 pyramid configuration as shown in drawing 4 
(B), you may be lens film 10G [ equipped with unit lens 15G of 3 pyramid configuration ]. 
[0034] Next, with reference to drawing 5 , the surface light source equipment 30 concerning the 
example of the gestalt of operation of this invention is explained. 

[0035] This surface light source equipment 30 forms the lens film 10 shown in said drawing 1 in a 
light emission side side. The transparent material 32 which outgoing radiation was made to carry out 
the light which is the plate which consists of a translucency ingredient and was introduced from left- 
hand side side edge side 32 A in drawing 5 from upper light emission side 32B, The linear light 
source 34 which it is arranged [ light source ] at this and parallel and carries out incidence of the 
light into said transparent material 32 from this side edge side 32A along with said side edge side 
32 A of this transparent material 32, It is arranged as light emission side 32B in said transparent 
material 32 and side edge side 32A including the field of the opposite side and said light source 34 
are covered, the light which carries out outgoing radiation from these fields is reflected, and it has 
the light reflex plate 36 for returning in a transparent material 32, and is constituted. 
[0036] In addition, said transparent material 32 is usually contained in the receipt case (illustration 
abbreviation) which used light emission side 32B as the aperture. 

[0037] The thickness is usually about l-10mm, said transparent material 32 is the thickest in the 
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location of side edge side 32A by the side of said linear light source 34, and it considers as the taper 
configuration which becomes thin gradually in an opposite direction from here. 
[0038] In addition, in said surface light source equipment 30, the lens film 10 is arranged so that the 
lens side 16 may turn to the light emission side 32B side of a light guide plate 32, but this invention 
is not limited to this, and it may be attached so that the lens side 16 may serve as the bottom 
(Idemitsu side). 

[0039] Furthermore, the lens film 10 is laid on top of said 2nd lens film 20 bottom, and you may 
make it constitute surface light source equipment 40 as shown in drawing 6 , as shown in drawing 2 
(A) - (C). The sign 42 of drawing 6 shows an optical diffusion film. 

[0040] Moreover, naturally said lens film 10 and the 2nd lens film 20 may be the lens configuration 
or other lens configurations which are shown in drawing 3 (A) - (D) and drawing 4 (A) - (C). 
[0041] Since the lens pitch of the unit lens 14 of the lens film 10 is the so-called fine pitch, 
generating of an interference fringe is prevented or controlled, therefore above surface light source 
equipment 30 or above 40 can form a luminescence side good as the surface light source of a liquid 
crystal display etc. 

[0042] Moreover, although the above-mentioned surface light source equipments 30 and 40 are edge 
light molds, this invention is not limited to this and applied also to direct female mold. 
[0043] Next, the liquid crystal display 50 concerning the example of the gestalt of operation of this 
invention shown in drawing 7 is explained. 

[0044] This liquid crystal display 50 arranges a liquid crystal panel 52 to the light exiting surface 
side of the surface light source equipments 30 and 40 as shown in said drawing 5 or drawing 6 R> 6. 
[0045] This liquid crystal display 50 is a transparency mold, and said surface light source equipment 
30 or the outgoing radiation light from 40 illuminates from a background each pixel which forms a 
liquid crystal screen. 

[0046] In this liquid crystal display 50, since there is no interference fringe into surface light source 
equipment 30 or the illumination light from 40 like the above-mentioned, a good image can be 
formed. Moreover, since it is not necessary to perform mat processing etc. to the rear face of the lens 
film 10, a manufacturing cost can be reduced, while the condensing engine performance for 
example, to the direction of a normal of the lens film 10 does not fall and being able to obtain good 
brightness. 
[0047] 

[Example] Next, the example about the lens film of this invention is explained. 
[0048] On the PET (POREECHIREN terephthalate) film of 125 micrometers of thickness 
transparent as a transparence base material sheet, it is a pitch p= 15, 17, 19 and 21, or 23mmicro, and 
the triangle-like cross section in the unit lens 14 is the isosceles triangle whose vertical angle is 97 
degrees or 85 degrees, and array and formation of the lens film 10 are adjacently done so that 
ridgeline 14A may become parallel mutually. 

[0049] The lens film 10 of this example was manufactured based on the manufacture approach 
indicated by JP,5-169015,A. 

[0050] As ridgeline 14A in the unit lens 14 was shown in drawing 2 in the above lens films 10 of 
five kinds of lens pitches, when the existence of an interference fringe was evaluated in piles in the 
direction which intersects perpendicularly with the ridgeline 24A to the 2nd lens film 20, the result 
as shown in the next table 1 was obtained. In addition, the vertical angle in the cross section of a unit 
lens obtained the same result as shown in Table 1 in the case of both (97 degrees and 85 degrees). 
[0051] 

Table 1] 









tastm 


i 


2 


3 


4 


5 


P (Mm) 


1 5 


1 7 


1 9 


2 1 


2 3 


2 4 

















[0052] In the case of the example of a comparison which manufactured like the above-mentioned 
lens film 1 0, and set the lens pitch to 24 micrometers, the interference fringe was able to be observed 
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as shown in Table 1. 
[0053] 

[Effect of the Invention] Since this invention was constituted as mentioned above, while being able 
to cancel the interference fringe generated on a lens film, without reducing brightness in a light 
exiting surface, or increasing a manufacturing cost, in the surface light source equipment and the 
liquid crystal display using this lens film, it has the outstanding effectiveness that the good image 
with which an interference fringe is not observed can be obtained. 
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DRAWINGS 
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[Drawing 4] 
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